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(57) 

[1MB] *y h#+'JT©*»C«J:4LS IOflMHtt 

LS I 03-te;KZ>jg£l 8, XtJtiil&mZ 1 3*cfct/tB 

7'f^7 , jt^T*^s20T, l s i tfmfenmm 

f^Lfct©!^ 7 > - 9 **** Lfcag^fk? -f ^7 

ft % -b ;Hbf^|Hl» C # -5 «® ^ - * © SMt C «£ -= T 
i^LfciSffi^ffc^v^-? 1 6 tM7^7 "J 1 2 £ 

&*D\<<DmfeW)ftm&. 1 5, A^z^^«t 1 3 

10. S 2 0t*fc§9&L[H]& 1 7 tzt,f&<OMZft. m& 
(DXf!/7*Sl O-Clt^Lfcg^l 8{4, fiiem^wPai 

L S I CifcWSafifcft*. 
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[♦MW»*©ttHJ 

©#-fb&fl£5E-r£>*-v UT^blt^fe-Cfeo 

X, 

*t&i:-t5L S I troV^O^-te^WiftttltSS, -fe^fc 

3§M £ H-3SC1" S fc * ©Sffi' n° =? * - ? £ feSfi L fc g3£ 7 
^7 U fc^^C LT, fjfBL S I ©S-b^UCo^T, /0 

*y h U 7©^fC cfc£-b;i'©B3£©S'fb£, •bA' 

KjfFlHl* vz ft -5 v * - 9 © mt \z «fc o T * t a 

iels i tfmfeMnmrtLtzt ^(o^-^^om'M.m^m 

ifFESieiWxyy^cfc^Tfl-^Lfc**;!/© 

A£MiHS£fc<£U t ai#A^*i: : £fflv^, fjfeLS 

c^T^jstfcgs^fb^-f 77 srgss^-f ^ >j 
lb 5 -f /7 'J ii^f v -7%mf7?z>i> ©X& v , 

ft ft C Hft b tz ilSESt* * r * ^ C *3 V X Vtn t fc * -b 

mwiz -a mm&v'Sit *«6se-r * - t r * * 

l^T, A#* : fC*3»*ttJB*£j5M-4fcfcfcC, A# 

irlB-b ^A^^^^fiS * f 1 y y** «* ;utB 

7,T y 7•|r^5V^T^fiS L fc£-b ^© A# i£^*5<J: tftB# 

7.T-J 7\Zte\^X±l£Ltz&K>\><DA1l®Mte£lf&T) 50 
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[3***3] »**is*©*y vr*fl:«t3e 

UfBL S I ©A^«-§-* ? *-tr^=Sr€*-rSC: t^rffl^L 
T, &-b;w::oV^ B3£> 3£D f CA*^fflt*3«tO r 
ai # A ffi***fW-r 4 ^ © S r fc Stir* i: "f 6 * 

^*sir/-b/HHIE»©4*tti:*»&, C*ilt 5f 

IfrlE-b ^A^jM^JS ^ r- -y -fis J: t^-b ;V{±! * i£^£J5)t 

^x-v ^izdol^T^JiEL/c^-tr^WA^^fccfcr/ffi* 
#-b/HWE*©«3i£«:W-»-raE»JI*fi-» 

»ttt5LS I (w*3V^X, »Wt3•ffitt^bXt/J:V^&K 

*-^^A^tft/±SX7 1 5' 7*1: ioT^tB Lfc7* 
-;u^A^©jK.4|g[cfl::Brs-tr;u : Sr, irSEgffi^'ft 7 -T 

fj ie@ SSit^ -g- 3= n /c -b vu^Elf ©EJStffiJrCfc J: t/E 

^^4%, e^*<t**tt«L-c5*ffr«E«*<tjictti^ 



x 




(3) 

3 

T, #-te^£o^t\ «TEJft5eftffIsl»«ltftflFLfci: 

mjiGSffi^ib^^f 7*^ ] ) friSL s i iz-o^xo)^ 

iz * ;i/P B 1EjB© ffi*t«*3 <t tf^fifl ft ^<7)«Ftt1#fg £:^ 
£r[H]Sgtff?g£:£g^;: LT. fufBL S I Koim:. #-tr;v 

£s\z It, illELS I h#+ 'J T£>f£Siri;3 

<Dmfemft®mz&\^mft®mzMf&? & 2m<Dm^ 

*{bJft5£2Ffe 0 

[»#*9] t^u^-esii-snfcLS i $ 

X. 

*f*fc-r-&L S I tro^TO^-b^OftttW*, -tr^*3 

-f 7^ u fc**tc lt, ItriEL s I ©#-fe;Mro^T. 
£ «M $ ft fc A ffl** £ ft S-T 6 S3£ tf» * f v ~f £ , 

n^mrnz ft^m&^? * - 9 <&mt\z ± r>xmLtzm 
W£it^ *-9*mz, fiiEL s i tfmfeMffimftL 
tztziztettz&^juvmfeWjft&i&t. Hijies^tts: 




4$W^F 10-228497 
4 

J£*fb*tt#*x 

tfflEL S I ©#-fe;l/troV^T, fjlB«^f+»^X'y rtr 

^v^Tft#U^g^^fjie^«^bfiff*^^^^tr^ 
v^Tft^L/cJiS^^bih^Sn^^r ^trj; oT. ®& 
& ItS f & *ffc»»ffi ftff * f v y k £ ft A , 

* 'J T*<bfll3E*}56o 
[00 0 1] 

sftfcL s i **-y $ y^ffi-rssflscw-r* tco-e 
*mfe?^<. *fb«cDajt*smfr5»ftKM"r*t 

[0 0 0 2] 

[t*©gf] L S I ©Rft- • KiSfr&i^T. 

u*z*]&m<Dm#iz ^ K), ? •< --f-v-?^? vytmz 
n&o. 5 um5fcffi<D7* j *f<< >)v-)\>\z& z>m^<D$km 

««nIiB<cHifK«»<bSftfcLS Ify^BJSSn 

[0 0 0 3] -75, Sf^CDWWibttLS I ®»f^©fll* 

ttcDM-CBfllBkstc^c: k^feO. «/hJpx^j-}£^-9-^^ 
>ny^-^-t-^oT^^^. LS If ^yolff-^ 
BS^tt. *#ft©*a»Sft*"Cti#l«L*:»ft«*c& 

J:-&fflf*itCD*fbtt*t**a:PJH© 1 o-C&So 
[0 0 0 4] KIT, * v b**V T%ltlZ~o^Xl$mz 

£ 

E = Vds/Leff 

"CSSft^o w^T, Vdstt K U-f V • 7-*Bfl«EE. 
Leff tiH^f t*;HtfeSo UStrtif **;v+<0 

[0 0 0 5] MOSFETO)»j|iBa^b{CJ;oT5IJftf 
;u5Leff < fcofckt, ±*^6We>^&ct^ 

5IJ»f + *^fiLeff CtkfflILT K U-f V • 7-* 

p B iaEEvdst/hs < 3fen«, m^E{iiiapLtov> 0 

5#3H5l^ttc:©J:-53&:*«:tti«fcSftT*6r, »W 
<b^^IS h 1 1 iz f ^ ^ ;^m^ E (±*t±-f £• 
[o o o 6] #^#»jmfbsftfc 1 aas«EE^s^ 



5 

a;!/ KSEEVthO±#ft3ltjBr-ro h7>y^^©I 
SEW: (Vgs-Vth) 2 \Z\tm-fZ> (Vgs\$?-Y • 7- 

[0007] ;©J;?tc*y Hl'^bnyi^S^l/ 

[0 0 0 83 *<b&S£i±5K»* + ^i'4'©«#E& 
Ttf &^<< m^mEE^TCftltf <fcl^*, fiMfflfbK J: 

Cf X i> * * * ;w m * E tfi T a* £ ^ if -5 a* f i - * K « ^ 

K^74E:t>J&*T;&*£©Tifr3: b< (Addiso 
n-Wesley Publ ishingCompany, Inc. "Circuits, Interco 
nnections. and Packaging for VLSI," ( !~VLS I z/ 

[0 0 0 9]^*, Z<D£o tufty b** } ) 7»*KJ: 

T^&fi^ii*, *{b b *7 v y^^^t^Jii (4$ 
MTl-9 4484^ft*#I) *\ 3Mb***©** 

+ 7*fb*;>'$ ^ u—> 3 (#M¥7-9 

93 0 2tM« 
[0 0 10] 

<bc3t-rs«*ttft«SE-rsfc«>K, h7vs^^## 

EI SSCt IT, ^ffl£n3tt^^@&£ffl;£bXV^Co 

[0011] i:d5#5gBSSf;:&, fTifcbfc£-5£, MS 
ttaf-fboSKte h 7 y 7 ^ ©co^ft^Pflt: <t o t ft 

^Pa B |^:ltlbf^-r'5i:tt%AP>n&v^ -f &=fo # 

[0012] I/;, V^tfSROtRSS&ffl^LTflJHtt 

£SftX^£»££fi, *g*i: bT, h7>y^^?rl 

>?**a> F^^^Ttf acifctf*^* 5 , i:3 

^ccDW^ctiL s i o»f^a«tta< &6<£>x\ d 

So 
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[0 0 13] LWot, LSK5*yh*t U 7#{b 

^^©^iBc!)ibf^^BPbTits-rs*ft^s*4nSo 

[0 0 1 4] iiMEOHUBKft*. *»9Jti:, **h4f* 
»f^^BPbTJt3e-rs^y h** 'J 7*^b«fe5E^ffi*ffi 
[0 0 15] 

*<b*5e^r*fc bT, #*i:t5Lsn:o^T0#^ 

tr^;uP^E^0ffi^fS^cJ;i;S*fi4if^#tttfa^^ 

-^srftjwbfcas^-f ') fc&asir it, fjisLs 

m&ttnxTv^t, h** 'J7<D#»KJ:5-fe;i' 
^ c^aS^S^b^^^ftf^S&^ff^a®^ 0 ^^-^^^ 
fbc«fcoT*bfc«^fb^y--*i:, Sfjf5i§3£^ 
79 'J i:£Sir, mjieLS I #WSWM»fEbfci:*<0 

Tff»bfc#*^a>A**»«**«ttfm*ftW#*i: 
£ffil^X, fflfSELS I *««rlEW5ei!IWI!;f^bfc«<0*-b 

b/cil^^<b^ >f U sa^^^b^ ^7'J 

*^Xx^^i:=Sr<iA> ftufBS&frJiM x ^y ^*3<ttf» 
Jg^b^-f 'J ^JES^t 1 y y*3f^lHl»l»0igb*fi : 

5{? u i»oigbc!)2iHjii3i*"CJ±, wisiiifTbfcaffi^b 

fr-TStOXfeO, ftft^jlSbfcJfSEffflt^ry^ 
^V^Tfi'^:b/c^•-^r>'^a)ie5^ ; S:S^C IT, frieLS I 

[0016] co^w^ct^h, asfifhffx^y 
tzbx, as, At}mmm$te£if&t)&ffi®&*ttn 

;vftf^lHl»^#-5 S^^^ ^ - ^ (^Sfbtr i o b Ac 
fjfSL S I ^3f5e»l«»ff bfcfc SCD#ir;u<Z)JtS»f^ 

@fti:, fjiea^ftm^x^ ^ l lr*3V^T^^)(bfc#-b;^ 

©A^K^ffit^ct0 ^ iilyt;ft^^ai: : SrffiV^T, LSI 

&mfemr$W] b » # -tr ;k7j / ^ > - ^ ^ fesrt 

50 l/cII^fb^^y^'J^Mt^o ^bT, #jfe®3£ 



(5) 
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m^lHlSc^OS^n. L^t»tt0igL©2lHllUJLP*-C 

&\^xft%Lit&*)v<ow&\*. iwbbl s i friBHf 

£»9M £ m 0 £ L lilft 0« K ffi M$ 1" £ JHIHUbfE L fc & 

[0 0 17] tLT, »**2©*M-ett, «TEW#* 
1©** h*^ U 7£fb*^ftKfcl*£»ffiff-»;*x 

k * w & * *j«r * -t ^ a * * ^ * r 
A**»*«tt/m*»^&, ❖■fe;i/©«s*tt'*"rs 

■fe^coAi/KJ^fc.tr/ai^®*^, #t;i,PM0l 

[0 0 18] ifc, i*S3 0^Kti^ «iIES»#3fii 
iftfSLS I ©AMt^t yvSris* t § c: i: * 

[0 0 19]-?: IT, 8t**4©»W^tt, SfJlBtS** 

trov^T, A#«^K;m*a«®*£jar*fcfcfc{;:, 
A*«»«tfcJ:lfHi*ftW«**«-»-r*-lr^A*« 
Wxf^t filE-tr^A*»^±fiE^-r y ^*5J: 

A*«?g*3ctt/UJ*iK^^5>. *-fe^©»S=SritW-r^ 
■b^JlSffK^x y yfc, IfrSE-fe^A^a^^Jffi^^y 

-tr;uc7)A^^^*3ctt/ai^a^^e>, ^-fe^MEiia^g 
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M»MXf7 J:oT*J5SLfcS»-t3;KZ)A*« 

[0020] at**56Dawctt, fifeif#^i 

©.t-yh^t'JTMM^i, 2frftfc-r*LS I K 
7>&&ttiTZ>7 *—Ji>xrtx&lilx : ry'7£.. fife?* 

[0021] se>tc, w*a6cD«wctt, irSBftt** 

*nfc^^ME»0EI»JStt*J:t/Ej»**ft. 

^b^Jt^LTHff-r^E^^fbSm^^y ^^<ffi^TV^ 

[0022] sfc. «rE©»H*»ft"rsfctf>t, n« 

tt-»-r*fc«)©aJtA5y-^Sr»JWb, **o, -ten*© 
'J»4StwLT. *ffti:tSL S I &19iJ®BlWlW)ftLtz 

mumi£%it^4 -f^ ] ) wsaLsico^T© 

-fe;b*3J:t;-tr;HWE»©«lK««. 
^VKt^fWE«0)»ttffl*ctt/«F*<B&^©#tt^ 

IT, fflfSLS I ^y.h^r-v U 7©^St3cJ:^>MIS 
[0 0 2 3] ^*«7£D^0^t3j:^i:, Ii«ft7^y 

7'J ^^^^I^^^f^'Jffi^SCLT, 

L S I 0^•^r;v^ZoV^T, Mi:t^)LS I ^Bf^SBffl 

X. flKS^^fbv^y^U^ctt/EHlggftffi^StcL 
X, #jfSL S I oV^T#-tr ^VCDS^^rftSt" -So d © 
#-tr;u^ii®ti, fJfSLS I ^fJffififf^aBWI&I^Lfcf*: 
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[0024] fix, s#*8©*WTii. frieit*« 

£gtrlT, »Mt:J:0, «rElSSftfflHl*fcntftf^ L 

[0 0 2 51 ifc, «**9(0«W#«Cfc*¥**« 
tt, t;H/^tRlf'SnfcLS I **>T $ y^«BE"T 

LS I co^T©**A'©#ttWSL -fe;u*3 ^tf-te^Psl 
ffi[a:tfCD«ttfll««:*trlHlK}«*Rfc, ■fe^/©affi*ff-» 
fTEL S I JBffi, A* 

mjfSLS I *«Bf5eSH[Wftff LfcfctKifclt 
T, ffijELS I fimmffifeM?BWftLtztZ fr<D 

B(^E*^b»«^E^||:^7 l yy^3*v^Tf^»Lfc#-b 

[0 0 2 6] 8»**9C!>aWK: <££h, UEttK^fy 

^Cfc^T, *ffc4:T6L S I A-l' O I ^ T , Egg 

7©»»^<ts^;i/®affi©a<bftt;i'ftf^iafBt 

£ # -5 m&'* ^ ^ - * tf> $<b K J: o X m L S Jtt3&fb^ 

^©ascD^b-efe^asfi^fbifeits-rso fit, 
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■fe;i/©«S«i. KIEL S I * s iJEBf^aBWftf^Lfcftt3 
BR©»f^^BPL/i*v h** 'J7«{bSr*^TSwfc^ 
[0 0 2 7] 

[^B^oDii^o^ig] uit, ^m^mmmm^^x 
[0028] (^lconss^ig) *5&wa>»i ommm 

S*ft*St7n--eft5. hi£*5^t, S10li#t 
Mt£?%L S I £o^T©Ih]&««1 1 fciUHz^fcJ; 

-^^ftlfll/:I^7^r7U 1 2£^KLT, Iff EL 
Sl£D2^lt»*fT?S^lt»^T7^ S2 0li»E 
LS I ^Br3e«HW»f^Lfci:ScD#-b^©«ffi^7^-- 

^A^&sais^b^-f i 9ft£js-r*«j£*ft; 

1 0*5J:tf»«*<b7-f 'J^Xf^S 2 O^Ji 
[0 0 2 9] affirf-Jf^xv 1 0(t *-fe;v©A* 

■5) i 3^, #-fe^©m*«i ; fKie«snfcftw** 

[0 0 3 0] 11*^7^-^ 1 *^*t'J 

^w^^ <Dmt\zx->xmLtzh<DXh^o z 

<DWfe%iW5*-9 1 6^A*fK^ffi^fccfct/tB^^ 
LT^So Jtse»f^lHl*l 5tt, -tr^S 
ffiCDS5fb%ff»r-6fc»^ffl^S, ffELS IsVHffjeW 

7^asitw^x^ys i o*j:vaj£*<b7-f v 

*^X7 1 yyS20cD«iD3gL[H]Sc, 1 8tt»3tffH(X 
[003 1 ] (El&fllNRl ltt, »ftkt«LS I^oV^ 

^t/tw^;vHE»©ffi^<ifeJ;r/^*ffi*^#tt 

^f^^t&JflLTV^^ 0 Z.ZX\ L S I &*J5E-rS-lr;H3 

Bfj(D3 ^%>f >^i:v^ 0 B■v^^^|^sfc, 
tzh<DX&K>, 1 oOLS I Ttt, L:-tr;Utt1fi 



(7) 
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tg&£tmT<9ll^ftg-C^ -f y*? isTstfimta**. 
;Wi, SJO-b^i: UTBZOfi-S t©fc-TSo 
[0 0 3 2] SriBgfHJXT 1 v :/S 1 Ol3*3^t\ 0 
BlftWl l^O'ii^^'J 1 2&ffl\^T, Stfcfc 
TSL S I <Z)*"tr;w*3J:t/'fe^raEI8oaffi 1 8 fc, # 
•fe;K0A*«»«& 1 3*J:Vai*AW«*l 4 £1+3? 
-T6o ft^asfi^b^^ 7^ "J^fy^S 2 0tr*5 
V^T, ^'J 1 2*5<fctf513t#{b^-><--*' 1 

etSK, *«ftf^lHl»15, A#«»«g- 1 3*sJ:t/ 

i 4 *jb^t, iu 12 lsi wmfcrnffltm 10 

A^^-^SiftttLfclS^fc?^?'; 1 9 ^r^JSE-T 
6o ^©aSfi^t^^y^U 1 9(4. #-t;K3!>A*jBE® 
1 3*5J:tfffi;»ftM*l 4&gKLT* £-tr;u# 

[0 0 3 3]*t:, ZWM&HSit 1 ?* 7^ x ) 1 9£®& 

i o\z £~oTW&nn* y <Tvz.£^£K>, irSBLs 20 

[0 0 3 4] W±©J:'5*:il3tttt'*^7 1 ^^S 1 0*3 J: 
«»^f^S3 OtrctoT^O^LlHliScl 7*ftt»9 

seffliwfcinoiguEijfti 7 t^miz^mt^mmm^L 

tz'&CD, *-fe;v*3J:r/-ir^MElli8©JlS*W-3f-rs-i: 

[0 0 3 5] v ^t'J 73MbJ8S 30 

SfftCDafflWtwOlNT, HI 0£iRf .*-5frffiSftLS 

v^, ui, U2. U3tit;w:W$n/c<y^^vx 
[nlKISii lirii, #07^y7Ui-U3 
<£>4$tt*?8£, y** y *u l --U3*5J:tf-f y* 

[0 0 3 6] i^^^^'J l 2(i, -few® 
tf, -fe^6!)affi*A**»«Si:a*ftW«*©H** 40 

ft^fjEr-^i/©^ v h ftif&ilffi^y-* i: L 

[0 0 3 7] JftseftfEEIftl 5Ktt, *OX^V^U 
y^S 1 Oe*5^Tft#Lfc»3£ 1 8 SrfflWcBftfflv' $ 50 
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[0 0 3 8] ajfi^fl:^-*-* 1 6TM±, aa^-* ^ 
5 'J l 2£E&snfca®^7,*--*#:*'f vfy^l 
f^I3*©l8*i: UT*SnT*50, ffiEWft**H«c»R 

[0 0 3 9] tt*3^w-CttH»0igLlHl*l 7&10T& 

-r astf-w^xy^s 1 o*5j: 

^7'J 1 2 0ftt^OHfflV^TH^/ii^ff"©^X^'7 P S 

lOfcHfrU cioaSfHllc^^y^s l 0fc*3^TW- 

[0040] sraaw-Jfxryys 1 ok*5^t, 0 

KfilWl Ifc^^IS^^y^U 1 2*rflI^T, ^y* 
?yxu2fr-^T, A^as^ a 2 tr*3» 

snfc*ae*rftto-fetH*ft^#*i 4fc, »fFas 
[0041] jKiraffi^fb^-f 'j^j^xx^ys 2 

0£*5^T\ AMMtl3^J:(;aiMffi§il 

4, y^^y *u 1— u 3©7 -r y ^■v^ftf^isift 
d*EiS3nfcat3e«;f^ia*i 5, ss.ttfaffisMb*^ 

1 6S:/B^T, #^7^V7U 1-U3«£1 

9 W&Viitrtvjt-* 1 6*4, iBtfUrS: 

fx -5 & C d&Wfra^ 0 =? A#iSW#«£*3 

t^s®"tn #*e>nfcA#«»«t 1 3*5«fct/m#ft 

Mil 4C*tUT, S^S«©LS I£*3l**a« 

[0 0 4 2] Wtfi&eff-JMxy^S 1 0tr*3 

JBSS^-f ■^7 , J 1 2<9f^9Ka&^b^:/^ 
U 1 9fc/HVNTaffil 8%fh#U Zh*&*£Uit&<D 
LS I f3*3ttS5S5£i:-rSo 

[0 0 4 3] E3 2fiia 1 H*-r*Slll?KIBfw«S*u/ h 

y T^btts^fe^jsctaasfitm^^y^s 1 0 

©O.fflflDSfEn&^TBI'CfeSo H2^r*5V^T, S 1 1 (4 
1 1 i:a^v-< 'J 1 2A*e>lHlK»*l 1 ^ 
#sns«-t;Kz>aj*«J^t*3i"tsfi-?-«^ (ujlt r-t: 

^v^, 2 1 {iHz;Wffi*^^*^Xx>y^S 1 1 tret 
*fefiESnfc-tr;mj*jSJg, S 1 2ttlHlK»* 1 1 *5J:t/ 

-tzA-ttt*&^2 i^e>, ft^-^tr;vai*^trs^an 

^■b^cDA*S^-tz*5Ct^fi:^K^ (UT r-t^A*M 



y 
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2^t;uAMM5)c^f^S 1 2 tr J; o T±;S$ft 
tz-tfrAtlWlM, S 1 3f*-trA-m#&^2 1 IS^U^A 

■Xy-v-f, S 1 4\ZHJi>ihjj%iM2 1 ^cfctf-feyvA^iS 
^2 2 3^&#Hr^lWE*©«ffi*tt*r*Ejlia3l£ff» 

[0044] [Hi8§tsffii nn±. ^^(Dmm m?L&, 
^ - ^teiiw £ ft x ^ s 0 

[0 0 4 5] ir^ai^^^^^x^ys 1 1 TMi. ^& 
■b ^WE«0«R113 h ilfe-t ^Wrigft £ ft 

y i 2^e>«riB-fe;v© k^-y ytg^ftttffiT 

[0 0 4 6] •fe^AiJjK^ja^T 1 v^S 1 2Ttt, -fe 

«SEft*;w;:A#?-£fc<Z>*: LT, 8Kftt;i/OAi* 
^^feWSMJgSrfeja-rSo -tr^EHSftfS 

A (fiRJAfi, Jorge Rubinsteinflfe 'Signal Delay in RC 
Tree Networks' , IEEETransact ion Computer-Aided Des 
ign, Vol.CAD-2,No.3, July 1983ft#J&) ft/BV»T, 50 
M«ESi;:o^T\ A*«J^ (S»-fe^lBEl»«rlEft-r 
£-fe;va>Hi#80g) tr^TS ffi^ffi^&lt (1512 
■b;wcKftsns»IKl7-fe^©A*aj^) ft**, -ft 
tlcfc 9#^;V<DA#2£7E£ft**£o £fc, ^-ir^CoV> 

So 

[0 0 4 7] -teAoBffifrJS^T 1 * 1 3 tz*5V> 

MM (irE-tr^tr|KlbSnsttEft-fe^©A*«^) 

^ME»©affi«fiBiftaa 1 8 t lt**s 0 

[0 0 4 8] H3 ttgl 1 tr^T^liWfiK^S* * h 

UT, S 2 1 &#^;u^»5£ftf^0&l SKIERS ftfc 
E&/cUt»fFT S S, ffifcrt? * - 9 (D'&itg. 



7^-^S^bS^r2 3ftJi^ffS^r'v7 p S 1 

i ) ft ^j&t ^^f^ •? s o 

[0 0 4 93 afi^7^-^16ttt, -fe^ifjfF^ 
# -5 -tr © ffifb ft A 7 > - * £> Uit £ J: o T 5g 

taaAffi**, ftfEBft, *««fiE:teJ:tfffl«ft/< 

So f-r^TSStSMti, SPICEv'^U- 

T#f^^iftfflV^Tx-y;^ftfF^t, r-^^<D*2K>f 

H«iJfflt'^tTM&0«^ft7 ^ yf^m 
9ft»U #tofcff*ft«J£*-ft^v>-^ 1 6 t IT 

[0 0 5 0] I^7^-^SftI^2 3(j:, Xr^ 

1 4*5J:u f ffi^ftf^[Hia!cl SKteJ^Sft^-t^wro^ 
■*Tfr»Sft*o 

[0 0 5 1] tLT, Xf^S2 2 1Z$5\^X^ JBffi^ 

s 7*-9UikSl&2 3 ft^fclroaffiA^-^ftfttt 
[0 0 5 2] H4(±*|gJfi®(!B^«5*^ h^r^ U 

fti 7ft*5e-r*7n-ftiR-rBiT?*So 04^r^5v^ 
t, 3 itt*Nfckr*LS 

3 2li»fti:t5LSI6iJ5tt5 
KVmftMft. 3 3tifEf^h^^^tfLSn:A* 

^nT^^^-b^i^^Ttsstoawr^ s 

4 i f*^&3 1 ir*3»s«-b;v0»ftf^lHl»ftfh»*rs 
ffi«jfFlHl2Sci+»xxy 3 4tt#-tr;w©l»ftf^lHia:, 

3 5ttttftfflHl*3 4 0»«*, S4 2tt»ftf^lHl»3 

4 ft 7^i«* 3 5 \Z S£ o T »»Jf S ijf^lHl^7>ilJ X x y 

1 7tt«0igL@* (=^SJ&3 5), 15B89 

[0 0 5 3] «SSjfF[Hl^frS:xx^7 p S4 1 "Ctt, t^x 
h»flFlHl*3 2S3Jta p « l 3I^HI3 3**e>, ¥t3 10f B 1 
t-x h *<9 ^^A*Sftor3ttfc«'&©#-b^©K8i(;f^ 
0|gc3 4 ftf+g:-r So ^colts^^^^^^^^ftffl^ 

So 

^Kf^[H]^34= (7^^ HbflFlHl«C3 2/»a^W3 
3) xl^f 0 M»1x^3 1 
[0 0 5 4] fciz % fegatjf^lHl»3 4 0^SfJ^v^tloV>T 
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Ttt, ttftfts|S»3 4S, #M»3 5K:fi£l^ 
[0 0 5 5] Z<D£2, »JE*ft©»»*iEa^W-»r 

#»J*3 5&*S<S5eLT, 

5 4/jxs < is^-r *£«ffi*fbw-*©«.aa[« /a 

[0 0 5 6] 3©J:dK:LT*«>fc«fc3£»f^lHl*l 5* 

[0 0 5 7] («16D**»«0«ffi?W *1<D 20 

[0 0 5 8] g|2C^tJ;?t:, *S»Wlfw«S-ir;mj 

m^&t^tht^tth^. w&^^-f? 'j 1 2 a* 

-b;i/A*ift^2 2 ^^fllB-b^O-b^A* 

;K£> K^-f Affile, *«Siff»T;i/z/'jXAftffl 

Jessica Qianftb 'Modeling the "Effective C 
apacitance" for the RC Interconnect of CMOS Gate 
s'.IEEE Transactions on Computer- Aided Design of I 40 
ntegrated Circuits and Systems. Vol . 13. No. 12. pp. 152 
6-pp. 1535. December. I994£#j&) 0 
[0 0 5 9] *fefc^ffi§*h«riE-fe;KOA*K®i:% 

ffiv^T, »7^f i 2 {3e«snfc»^e«x- 

(t;i/A*»»«S*3J:O r m*ftW«*lc*fLTi: 
[0 0 6 0] -fc;i/ffi;fci!£®4J5!UT-;/ 1 1 Ukft<DZ 50 
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^ v ^cov^ii-f-ccBtw t fc* i ^HJg^sgi: mi* 

C^t^^^C^oT, -lr;uAai*ra©j6JKe»S:# 
JfcLfc** h * + 'J 7iS£*ftfr**ft*3iaT5 C 4: 

[0 0 6 1 ] (®2(D^S6^ffi) H5tt*»9IC!>*2e!> 

1 ©ff^ftftLTl^o H5T(t 0 1 tl^ti 

B^r^ys 3 2*3cfcO r -lr;H»*^7 L y 3 3 j&*i&an 

[0 0 6 2] ST?*— ^^Ko^THe&ffl^T 
taw*r^>o ::tlo^lt^< 0 0 6 K^T 
&1&S0&k:*5V>t, — co^fflA*^e>— ©^apffi** 

©fi^^b^ftsss^T&t^ 
[0 0 6 3] e»*#»tijstt<t-rsfc»K:tt, &g§± 

CD^-l^^ J F-^ov>T, *®ft&KJl;5fc^A2/*. ft 

£l> 0 06K:fc^T. *«"e«-r J:-5 3tcftKC-*H— K 
->L— M£W::h&h. H&tHJ^t^ANDy-hl 
0 2 £o^T»D= K K^ffiJi:t^ORy-h 10 
5Kol>T&E = 0. L^ffiJ^t^ANDy-MO 
6{3oV>TttF= 1 , M4(li*i:t5ORy-H0 7 
Kov^te I = J = OfcH«mtf«fcv\i ^:t, ^© 

— l— Mtifftt^Stt-fb-es&^c: fcjrttSo 
J:^ft#ttK:gtt<b-C*a:V^BS*7 

[0 0 6 4] #»i;:«ttfbT£&v^^-5 r t\t. 
Sffi«<btt-t;Hbf^^jfeHLT4i:sc!)T, 

f b«5£cD*** ^ £> f&^-f % ^ h ifi -e S £ o 
[0 0 6 5] H5 £*5l^T, 7 * — A^^ftffi;* t=- v 
^S31 tr&V^T, 0gStf® 1 H^7*-;^;U^ 

<< ^ r 7 , J4j«^7 L y^s2 0ftSiffr*irt, -fe^i** 

^t^o ^nticto, jss^b^-Y 'jfejs^T 1 -^ 
^tt, aa<©isa<b=g:Bisz:i:^T*tSo 

[0 0 6 6] S/iE«3l5fb»ttS^7 l yyS32«i, BSM1 
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1 1 ***-rsffij»ffitt:*3J:t/EI8«44A*fc It, ff 

fc&EJSjastfe^t/Ett^asrm^-rso * 
^*3j:v-b/i/iaE«o*«H«ttS<ks*<cv^ astf- 

l7f^S10lt, :©lrfc«tEIUSttfc«ttJ r EII« 

fi^aS^T^ U 1 2 t:=fe3£^LT, A27i£J&«£ 1 

iiffi^^b^ -f -f *y U 1 9 &aS^ ^7'J12 CDttfc) 0 

K^TaSff-JMT^y 1 0*Wl/3Hft4o - 

S 1 O&aSl 8£Wi*Tff-Jf-t£o rcDJt-SK, EH 

^fl^ta*^* 3 2\zis\^x. l s i (Dftmytm* 
m?\B\$&mmi i (D-fe^iwE«©*fffeflif«t«fNi»tta 

J:,t, ctSfSKOffi^aJt 
[0 0 6 7] (^3c^^SS^fig) 07W^(5f3O 20 
-trab^o H7K::fci^T, 4 0 ht^LS I jfiffi 

fc4«*<Z>aJt7-f 7^ x ) A»6451fi7^r7 'J«, 

s 5 i ttae^-f y»4 i *asirLT* *3e»ffig 
St40^ffl^t, #■t:;^^cov^T|friBLs i^irism^ 

&%lt^4 7^')$L$L*Tv7, 4 2tta«*ft7-f "7 

4-7*7*), 4 3 &tuf£L S I f3oV^TCD"tr;K^^f4tf 
-b;i/*3J:tf-t:;i/PBlEI8<Z)*lR1f«, Mr/ir-t^PAE 

1M8, S5 2ttaffi*<t7-f77 , J4 2*3«fctflHlgS11l« 

4 3&SKLT, "t^*5J;U r Hz;i/rBlEjB(Z)affiWpra=S:W- 
»-rsaSE«FMW-W^7 t y^, 4 4tt«ffitf-»^7 t y^ 

5 5 2^«t ^Tff*anfc-fe^*3«fclf-fe/v|BE«©«« 

[0 0 6 8] Jt^«jf^lH3&4 Ott, Bf3£<Z>r;* h"^* 

w^h^^o mi wnmmmwmfe 

4) td3tt-6ttftf^lHl»3 4*, *H«S»«(i!)*3eftf^ 
@»4 0 LTffl^ntf 

[0 0 6 9] aS^ 'Jffif4 1 tt, '>^c<i:li2i 

^7^7-7^110^^0 ixtl 1 iHUftft Lfcfc 
£<9^*:;W;:o^T(7)aS7 'T'v 'J , lOOlHlftfFL 50 
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fcfc giDG-tzMZi^XtoMte? ^7'J, 1 0 0 0 0 
iHlSbfP Lfc £ t-o^-tr^tco^T^aS^-f V ft if 
A*»isnti^« i/c«7^7'jm -t^© 
A*«^«&fcctt/ffi^ftw*a:tt3f^©fiit3H5esn 

[0 0 7 0] m&IISit 1 ? 4 7? V £.0tZr y 7S 5 1 tz 

do^TtZJaSE^SftS^ ■< 7*7 'J 4 2 £:£j5£"t" £0 aS£ 
ft7-f7*7 U 4 2tt, IfrlEL S I i>K lt^»f^ll*4 0 

#-fe;KZ)as^°v^-^^t&M-r^o 

[0 0 7 1] irrl"»^f7^S 5 2C*3l^X, 

o«E^7y - 9 ttftmLtzmm^it? ^7<j42^ 

J;tf[£]gSff®4 3^StrLT. *-lr;w*3«ttf*-tr;HfflE 

j^c7)a^4 4^ttat-r^o i©s«44^st:it, # 

■bA'* 5 «5e»f^lHl*4 O^E»SnfcIelft*:»ftf^bfc 

fjffiL S I CD* v h * 'J 739it*mfe-tZ>Z.£ 

[0 0 7 2] H8tt*SI*»)»^«satt*<b7>f 

'jt^r^s 5 1 ftittwrsfcfeoBirfeo. as 

ff-gKi&S&affi^^-* k (l^kSn) ft ft 13 
»fcOMift«t^77^-5o H8£*5^T, 5&«te 

ffi^i?fp[HiS:4 0 ^r#-tr;^^'ov^Tle^$nfc. as* 
7^ g c»iwrsai£^7^-^s:*«>sfc«)© 

ftftlElft, at^aSv^ ^ 'J»4 1 t:I^7^ 7*7 'J 

f^@», b ttlS7 ^ 7*7 'J fflf 4 1 CM7 7^7 'J ^ 

m m $ n tz m ft 0 » © -5 ^> @ a x * t 0 e & v n * /h © a 

f^@», k a^ftMa^i: IoMa°7^-^ k© 
fit, k bti»fF[H]^b(Z)i: 101^7^-^ k^fi> 
5 Ui?BIEffl», kx^MIEftj^S 1 ^^*66/cftfF[Hl 

[0073] a^7^f^7 'j^xf^yssi tzovN 
T, ^8^fflv^TiK^-r^>o #-tr;^nov^T, as^^ 
r7';»4l3d^, ftf^lHl»x4fflA*V^*(0ftf^lHl 
gSca ©ffi7 ^ 7*7 U fc.it/KjfFS&x SrTlHie>«:V^ 
/jN©|jff[H!»b 0M7 ^ 7^7 'J ^I^1-^)o ^ItS 
R-t^coaffi^^^-^ ktrov^T, «jf^lHl»xoi:t 
Ofikx^:, ftf^lHlftaOfcSOffik a *5 JcUfftf^Elft 
b<Bt: t©ffik ba*e>MRSffi«5 1 V^T^iP B ^-r So 
fcrtfU MPaTftlKS 1 ti 1**, 2»c*«cif©ffi3eol8 

^^fflV^^ 0 »{ / FlH]»x^aS^^^^ V»4 1 

tras^ >r 77 u ^^(ian/cftfFH&os^fficfc o <> 

»xf3*tiav^2 o0»jf^|Hlft©a3£7 'fT'^^ffl^ 

[0 0 7 4] ^±Oc^:7^a^^lH]®x(CoV^T©a5^^^ 0 
^/-^©W^t^t^I^^^-^i^Ltfr? 
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[0 0 7 5] &*3. 0 8 "C&SSE^ 4 z/^ l ) IZ^S\^X^- 

^bv-f 4 2*4«tS:t)6 t TtSo 

[0 0 7 6] SfciStt^fy/S5 2m II© 

[0 0 7 7] a±OJ:?i:, 1^7^/7 v %&p>^i: 

ip t it mw£it it mm? s^ttftsso 
[0078] (m4<Dnmmm) B9tt*«W(z>sucD 

«*»»LfclE]BflMR, 6 2tt£<*fbLTV^j:^«rK 
LS I co*-fe^u<3D5B3E/^^^ — ^ UfciB®^ -f ~f 

6 3ttHtriEL S I j&*m^fflH»f£Lfci: £<Z)#-tr 
;V©Jt^»fF[H]^:> 6 4(i* v b** U TOf^^S 30 

S 6 1 tt«3Ett**ry7\ 6 5tt*ft; 

g^^^bfi^i+S-r^g^^^bfift'^x^y 6 8tt 
-fe/i/*j:^-fe/HBEi«c!)iBtt*-fb* G&£6 5K»fs 

i»l0ft«sns) > S 6 3ligffi6 5 ^MW^it 40 

a®T*&So il&^b^^-? 6 4ttt, -fe;K0A;fc 

[0 0 7 9] Mltl^f^S 6 1 dfe^T, IhIKW 
£B6 1 *5cfc£/£< %itLX^U\^h%(DW&^^ 
^Mlf;M7^7'J6 2^6, ^< y MLT^^ 

#-b^ct>ffl*ft1»fSfl:6 6*5<J:t/A#8E^«£ 6 7 41+ 50 
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[0080] iijg^fbjwt-**^ v-f s 6 2 k*5 
7t, #-fe;u©»£ftftiBi»6 saDcfc^affi^b^v^ 

-*6 4i:;&^ £<«<bLT^&l^t©SIffi6 5£ 
«"T Sii»"C*sa36*-ft*6 8 fcl+ff-fSo 

[0 0 8 1 ] *^b»»3etf»^^^yS6 3t 

£>1>T, £<*fbLT^fc^fc*©SB3E6 5 fcJtSgftf^ 
E&6 3tr*f-f Si§2£3${bft6 8££J£L£-;bi±S;i £ 
CioT, *fb»CD5(H£6 9^ft»t^ 0 

[0 0 8 2] «±<Z)J:-5tz*SMfi»mcJ:4fc, 

£<£fbb&^fc£©»£K#^£»ffi£fb* 

[0 0 8 3] (l50HS6^Sg) 01 ltt#»W®SS5 

tftSo H 1 1 C*5\^T, 7 1 {i*hfefcfc£L S I <D V 

7 2te»SffHMJ©-ir;i<^'f 'J t$>Sl^7'f 
y^U. S 7 1 JiiBfifi-^^^y^, S7 2fiil^^ 

SXfym^o IS7^7'J7 2tt, t£*ffi^& 

[0 0 8 4] m&nn*Tv7s 1 1 \z^x, ^±t& 

tt*3 J: tf**^-* 7 1 *3 J;lfilje^ 'f^7'J7 2SriS 

»*, aj£tnwe*7 3^»iwsns 0 a&ft-sn&^T 

ffli^nsnaii, #-fe;v©Ai7«^«Si:ai*ftfir* 

S 7 l ©ftgJSgK&i^T, #-fe;K©A*«J^«Si:m 

ffi#ftffle*7 8 tlz&mztl&o 
[0 0 8 5] ^KlftSv'S al/-i/ 3 >^f^S72 
tr&l^T, »3£fHMS*7 3^J;{;Mi:t§L S I <9 
»I*yh^h75 (ffl^^l/gif-ni 

T'tii^S-tr;v) ©ftfflsl»tff-»*rsc:4:#"CtSo * 

»fc»ffiHi»«, *j£»mHi»7 6ir»3pftan*o 

[0 0 8 6] *ClK55ft7^y7 'J4^f^S7 

3ic*jv^T, jisif+wco^tfet-rsiftaiHiK^ja-rs-t: 
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t 7 7;fcJ:U f aj#Affi*47 8"C*£o PS 

t ;i/7 >f r 7 'J M7 y 7 'J 7 9 % 

[0 0 8 7] ftoiiJfitMMrv 
yS7 1 Ttt-bA'OA^aJStt* i:a*ftW*4*»K 
»36W-**fjofc<OK:»LT. »fi*ft7^fr7';4tf 

[00 88] ^lt, ^ooil&^b^ 7 9£ffl 

[0 0 8 9] Zl©»5£ff»*g*7 3 4*^LTifeffi^5 20 

'J4fl^fy^S 7 3*J:l/iiJ£W-3»^r y ^"S 7 1 4 

[00 9 0] IU±©<k^fc*SIMJ#IB£J:*4:* M« 
fb^-T^ , J4St^ff'/S 7 3tr£>l>T. iftlv S ^ 

^yxg£7)I]|M7^77 >; 7 9 

[0 0 9 1 ] Sfc7*-;V^^|»^fy^S 7 4 
*±ffijii3«ttfa:47 f -^ 7 1 £SK IT, ffiS® 
A*«*«»k:S* IT Hi#©^«»#SMb L fci^ <fc -5 ft 

Mr - ^ 7 1 S«f iEt 5 ^ f y y 1 1 0 , «£IE$n 

tzm^mitez-Tfrn-m?-? 7 i tijisfhff^T 1 ^ 

£>So 

[0 0 9 2] 40 
+ U T0»»fZ J: SL S I <Dmi&&<D%ik* J Z<Dm&<D 
T, LS I 0^>f 5 >^CDft^^k*«65e"rS3h^"C 

^ ^ >^x7-*ti:s; £ ^t>^ tcti. 

■fe;K7)Ibf^lHl**^>ft< ft^>J:^l^ iff IE KM Jo* 50 
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*>*>r 5 y ^©ft^SMbSr/hS < Wis: t fcnjffi£& 

So 

[0®c?>tB#frlftW] 

[HI] *^W^f 1 0*«g»IBC«**y ^t'J7 
[EI 2] HI C«t*aW©*l ©**»JB£ff*** 

h * * y 7£fb#£#ftKfci*s«Jgff-#* x y ^^7^ 
-f HTr&So 

[03] 0 i t3s-r*aw©mi (ommmm^^^y 

[0 4] 0 1 ir7jrt*^WfZ)£gl ©SI«®)IB£«*** 

[0 5] *»M©*2(Dll«J^IB^ffS*y F^t'JT 

[06] 7 A'X^;x£KWT£fcto©0"C&5o 
[07] *^W^^3CDHSg^figt3«S^^ h + t'J7 

[0 8] *»W©»3colliiS^»gtr«s*y Kt'J7 
*fb#s#**5*-rB-e*a. 

[0 10] *«MO!)*lC!)*ifiJ»lB^«S*y h#*'J 
7*{b«tJ£**S:IHWrsfc«>©, *rftfcft*LS I CD 

[011] *Jfi^c!)S5oSgSEJ^IBfc«S^y h** 'J 

r*fb*5ES"}fe&«-rHT*So 

S10, S52, S61 S3£ff»Xx* 7" 

sii -fe^m^ajj^js^T 1 ^ 

S 1 2 -fe^A^Sfc^^T 1 y 7 

Si 3 •fe;va®ft*^7 L y7 p 

S14 E»I2f|-*Xfyy 

S20, S5 1 aS^bv^yvV^JBSX^y^ 

S3 1 7*-^7^^M^fy7 p 

S3 2 mutibitnmxTV? 

S3 3 ■fe;H»*^7 t y^ 
S6 2 MMiXr7^ 

S6 3 %immminxT-v-7 

11, 4 3. 6 1 SUgfiMS 

12.62 ig7^ 7^ U 

13.67 A^&^flt 

14.66 ffi^A^* 

1 5. 4 0. 6 3 «5e»f£[Hl» 

16.64 affi^bA^y -9 
17 ^0^LIh3» 

1 8. 4 4. 6 5. 6 9 jgjg 
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19. 4 2 afi*fl:9-f ^9 'J 

2 i ■^Athti^m 
2 2 -tj^Atimm 
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